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ABSTRACT: ‘this paper studies the production of mesons by particles of the — 

- gesmic radiation of more than 5.107 eV under conditions which resemble nucleon- . 
“nucleon collision as much as possible. For this purpose the authors arranged 4& 
“WILSON chamber with a Be-plate of 9,8 g/om? thickness in the magnetic field of | 

- an electro-magnet of the mean field strength 8500 Grated. Thia WILSON chanber | 
was controlled by a system of counters. These measurenents (soientific Station 

-. -PAMIR, height.'3860 m) lasted a total of 950 hours and furnished about 5300 
photographs. 31 photographs show electron nuclear. showers with four and more 
: particles and about 10 showers with less (2 or 3) secondary particles were ob- 
served. As the eventspetected py the measuring 4evice amount to about 10% of 

all interaction acts between nucleons of » 5.107 eV and atomic nuclei, showers 
with few particles are likely to be formed in the case of many interaction acts 
in the case of the energies mentioned. In this case only the characteristics of 
those interaction acts are considered on the occasion of which at least four 
secondary particles are emitted. The corresponding data for these showers are 
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_- shown in a table, The Snergy of. shower-forming particles is then discussed. In 
_the present case interaction Cannot be a nucleon-nucleon interaction; the Teasong | 
-herefore are shown. Next, & condition for the interaction between two nucleons. 
with the greduction of pions is indicated and Specialized for particles with more 

_ than 5.107 ey, a method for the evaluation of the energy of the primary particle 
_ is described. Finally, the distribution of energy over the secondary particles 
and the angular. distribution of particles in the center of magg system.is in- 
vestigated. 7 are a ae PG oS ys 6 
Conclusions: The angular distribution of the shower particles in the center of 


the. fastest nucleon. These conclusions can by no means be applied to all cases 
of interaction acts between nucleons of Ey ¥ 5.109 eV ana Be-nuclei since the 
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PURPOSE: ‘This book is intended 

'. “nuclear science. . 

COVERAGE: The author gives . ‘a popular prepeiietion of cosmic radiation | 
and covers such fields as the composition of matter, the chemistry — 
of the’ universe, radioactivity, and the atomic nucleus. There are 

no references and no personalities are mentioned. 
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‘TMtle he a ie ‘Investigation of the Penetrating Component of Electron- 
Sek ek © Nuclear Showers We the’ Method of Delayed Coincidences with | 
“se _ Hodoscope.. ee 


ie . Orig Pub ee Zh 1 ekaperia, 1 teor. siti, 1957, 32, No 4, 706-713 


Using a procedure Aesaribed previously (neterat Thur Fizilg 
1957, 646), a study was made of the distribution by ranges - 
of slow mesons produced by cosmic rays on nuclei of lead . 
_and carbon at effective energies on the order of 5 Bev and 
above.:. The authors consider certain peculdarities of the 
secondary interactions of the penetrating particles of 
, electron-nuclear showers at the same energy: Values e 
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‘ UTHOR: «= --« GRAMBHITSKIY, IiM., ZHDANOV, G.B. ,ZAMOJAIOVA, BoA, SHCHEREAROVA, MMe 
“PTTLE: ss Nuolear Interactien“in a Phetoomuleien at an Energy of 6.10 “e¥s: 
Cee ieee: “(Yadeorneye vsainedeystviye v feteemulsii pri enorgli 8.1013 eV. 
- PERIODICAL:. rs zhurnal Ekeperim, 41 Teeret. fisiki, 1957, Vel 32, Rr 4, pp 936-938 
‘ABSTRACT: © In_a_ stack ef baseless 600 y% thick phetecmulsien ef the type 


ILFORD 65 tre in 1955 was expesed to light fer 6 hours in the 
Po Valley (7) at @ height ef 25,5 km) a nuclear interaotien ef | 
the type 1+ 37 a was discevered. The angular distributien ef se- 
condary charged particles was measured, n whioh eccasien the 
small angles @ were caloulated from the oenter ef the axial sym- 
metry ef the narrwe cene ef the particle. In erder te be able te 

 ebtain the angular distribution ef the penetrating particles in- 
mediately in the center of mase system ef the colliding particles, 
the erder In tg 0 was chesen 4s the angular variable. The diffe- 
rential angular distributien ebtained after averaging ever three 

dndependent measurements 4s represented in a diagram. The necessa~- 
ry cenditien fer the determinability ef the primary energy (resul- 
ting) from the angular distributien is the symmotry ef this distri- 

‘butien in the center ef mass system with respect te the angle 

@. = x/2. An examinatien ef fhe angular distributien feund here 

B card 1/3 bf means of the se-called y -test confirms the symmetry ef this 
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-RITLES Conferences on the Physica of High-Energy Processes _ 


-e shee (Soveshohaniya po fizike protsessov vysokoy energii) — 
PERIODICAL: . Vestnik Akadendi nauk SSSR, 1956, Nr 12, pp 57 - 58 (USSR) 
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ABSTRACT: ‘The first of the two conferences was held in Iiblice, near Pragu, 
Co Sem June 2 to 6, 1958. It was called by the Czechoslovakian ; 
'. Academy of Sciences. It dealt primarily with the investiga- 
tion of high-energy processes in cosmic rays and in accelerator. 
processes. Apart from the Ozechoslovakian solentists, 23 
physicists from Hungary, the German Democratic Republio, 
'. Poland and the USSR took part. The second conference was 
held in the spa Balaton Vil'agos - from September 17 to 20, 
~ 1958. It was convened by the Hungarian Physical Society and 
- dealt primarily with the physics of elementary particles, ; 
At this conference reports were presented concerning scientific 
results obtained with a great synchrophasotron of the — 
. Ob"yedinennyy institut yadernykh issledovaniy (United Institute 
oe : of Nuclear Research). At this conference a great number of | 
Card 1/2 lectures were held dealing with the theory of elementary 
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Pagt TITLE: ss The Nuclear Interaction in a Photoemulaion Accompanied bya 
ae . >, High Energy Transfer to the Eleotron-Photon Component _ 
Yadernoye vzaimodeystviye v fotoemul'sii, soprovozhdayu~ 
shoheyesya vysokin vydeleniyem onergii vy elektronnefotonnuyu 


| | ‘Komponentu) 
PERIODICAL: Zhurnal ekeperimental'noy 4 teoreticheskoy fiziki, 1958, 
~ Woke 34, Nr 4, pp. 843.~ 848 (USsR) | Sr ess 


~~ ABSTRACT; This work exactly investigates a case of a nuclear interaction | 
EM ce Be in which at a primary energy of 250 . 2 3 BeV one of the 
neutral pions carries off an energy of ~+200 BeV. The authors 


developed a nuclear interaction of the type 1 +12 n with ; 
a very high proportion of the energy transferred to the elec- os 
-. tron=photon component in a stack of supportiless photoemulsions 
_ Ilford G-5 which waa expgaed at a height of 25,5 km during 
the Italian expedition by S. Fe Powell (1955). The miero-~ 
projection of the shower and of the subsequent electron cas= 
cade are illustrated in a diagram, The angular distribution — 
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; E The authorg thank R. x. Grysunov, Le Vv, ‘Kruglov, Me Ne Pachkov- 
- and Yu, PB. Sharapiov for their participation in the evaluation 
re of the experimental data, and Professor HN. A. Dobrotin and 
_ ee ee SEC E S Rozental'’ for the discussion of the obtained results, 
- . Phere are 2 figures, 4 tables, and 6 references, 4 of which 
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Svyazi mezhdu uglovymi i energeticheskimi raspredeleniyami 
chastits pri yadernykh vzaimodeystviyakh vysokoy energii) 


PERIODICAL: Zhurnal ekaperimental 'noy i teoretteheskoy finiki, 1958, 


ABSTRACT: Gs Ay Mtlekhin and I. lL. Rozéntal’ (Ref 1) ;., a first 


; wide interval of thg angles 0. For the particles 

- the temperature po (y - mass of the pion) are in a thermal 
motion these projactions correspond &pproximately to the 

Card 1/3 values of p . This paper now intends to investigate a much 
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this aspect, that is to say, data on the transversal momenta 
of the secondary particley in the energy range of from 
109 . 1013 gy, By means of a Wilson chamber in a magnetic 


more far reaching circle of experimental data which speak for 


field the momenta and the flying~off~angles of the secondary 
‘Particles with energies up to 1017 gy were measured, On this 


occasion the distribution of the values p ig represented 
in logarithnic soale, using in the variables Xe lg 10° /uC). 


Such a distribution for those data ig Composed which were 
determined by the method of photoemilsions, By this method 
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‘the following Problems were investigated: The multiple scatter. E 
‘ing. of secondary particles, the secondary interactions, the 


angular distribution and thejenergy distribution of the 
particles of the soft component, At the end the author gives 
Some data on extensive atmospheric ‘ ghowera, In the case of - 
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6 figures, 1 table, ‘and 16 references, 7 of which are Soviet, 
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- (for Perfilev). 5, Radiyevyy institut im, V.G.Khlopina Alademii 

nauk, Leningrad (for Shur, Perfilov). 6. Institut sovetskoy torgovli 
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eo, A. Dobrotin ‘and §, A. Slavatinskiy to investigate the interaction of 
- nucleons-and the. angular distribution of particles. M, Miezovicz and J, 
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_. The ‘data were obtained from large emulsion piles. G. T. Zatsepin analyzed . 
the "fire balls model" qualitatively. Together with M. A. Markov, he — 
“reported on planned measurements of the interaction between neutrinos and 
‘nuclei with formation of muons -in &. subterranean test plant. There are 
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. | EXT: A 24+3+40p-type nuclear interaction was observed with an HYKGM-P 

- cs. -(NIKPI-R) photoemulsion (1 liter) which had been exposed for ~150 hre at | 
“san altitude of w10 km. The angular distributions were determined in plane 
"and spatial geometry. As functions of log tan Q@, they were S-curves, - 
somewhat steeper than the calculated isotropic distribution but fitting 

"the curve calculated on the assumption of an energy spectrum of the form 


p-(4an7) 7°. = kareonent ‘is. best if the shower axis is assumed to coincide 
“with the primary-particle direction. ‘The tail of 2-3 particles is ae 
_ attributed to secondary nuclear processes. The isotropy of tne angular 
. distribution is indicative of an interaction of the incoming nucleon with 
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. TEX: tp: to now the. ‘fonization: “losses of. fast charged sanction have ah ‘vy 
“been. considered in first perturbation-theoretical approximation only. .- the “~~ 
contribution. ‘of the next order, i. es that of. the: radiation corrections, ; 3 : 
ds comparable with the effect. of a relativistic increase of the’ ionization re 
.. losses. ‘Theoretical \estimates. of these corrections are here coupared” 
owith. experimental results. It is shown that in real cases, if 


nea « a2 (aho/e” 7/2; the correction may be given approximately by =: 
oe a, a2 inf, where is ‘a funtion of the total electron concentration ‘in: . ae 
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ae anblsion age) e mre netueen ‘400 and 200 and the radiation. correction we 
PN menonas 8-10%. ‘The relative track densities, measured in KAKO - P alee 
soos (HIKVI- -R) emulsions ‘and for 8.7- ~Bey ERO ON (OIYaI) and Ilford G-5 and ae 

55 -19- Bev" protons. (CERN) as ‘dependent on € /n0* d Ks are compared with theo~ 


--° petical curves both with and without saaee ioe correction. The uncorracted 
aoe agrees satisfactorily with the. z Sxpordmeniey date. There are 2 igures: , 
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TEXT: A nuclear | interaction of ‘ive tyne 245440 p with-an emission angle oe By 
“of the aecondary purticles Y 0.8° waa observed in a small pile of photo~ .-"  - 
graphic emulsions, type HHkGt-P (NIXFI-R). In 1959 thio pile had boon 
./\. drradiated for about 150 hre at a héight of w10 km. In a coordinate 

system with the Lorentz factor ; Ae 65, the angular distribution of the 


secondary particles was. inotropic (c.mso.). - The coefficient of inelasticity 

'. 4s ~ 20% referred to the coordinate system moving along with the prinary 
“particles. This,event can be explasned as follows: (1) the primary 

-. particle, which is: a proton of w10'* ev, interacts as a whole with a ; 

|, virtual meson of. ohe of the nuaveons in the target nucleus, The coefficient 
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B pee inelasticity in the laboratory syatem is Ky. (2) ‘The primary: . 
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7 y Caree nucleon, ‘for which - Kya (3) fhe primary particle, a proton of. We 
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“nucleon- ‘nucleon interactions in-a photog raphio emulsion, avents. ofy: ; 
low. multiplicity and low coefficients of inelasticity are pecieeanlic chosen. 
. For this reason, the conolusions drawn from Photograpi uie emulsiona as to 
> energy dependence of multiplicity and anisotropy in Nu-interastions ere 

“Bs not reliable. There are 3 figures and 2 tables, 
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